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expectantly protected by the PRV volume with D1cc dose 
difference compared to PCT – 6.0% and 3.9% at +/- 1 degree 
respectively. SC dose difference increases to – 17.9% and 
10.3% at +/-3 degrees respectively, with directional 
dependence evident. Such directional dependence and 
protective influence of the PRV was evident for other OAR, 
too (Figure 1b). 
 
 
Conclusions: Choice and combination of automatch functions 
is clinically relevant to the quantification of both 
translational and rotational displacements. Simulated 
rotations had a greater dosiemtric impact on OAR dose 
received compared to PTV dose distribution. Isocenter 
placement may have a significant contribution to this finding 
as distal volumes (such as brain stem and spinal cord) were 
noted to receive greater variation. These findings should be 
considered when prospectively developing a rotational 
management strategy for this cohort of patients. 
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Purpose/Objective: Inclusion of pelvic lymph nodes (LN) in 
the clinical target volume for high-risk prostate cancer might 
be beneficial. Detailed knowledge about the mobility of 
these nodes and the margins that should be applied are, 
however, currently lacking. The objectives of this study are 
to quantify movement of prostate and LN, to determine their 
correlations, and define adequate margins for two often used 
image guided radiotherapy (IGRT) strategies. 
Materials and Methods: For 19 patients a planning CT scan 
and on average 11 repeat CT scans, evenly distributed over 
the radiotherapy course, were analyzed. One observer 
delineated, on all planning CT scans, masks around the 
prostate and left and right seminal vesicles (SV) and four 
masks, at two levels, left and right, around the internal iliac 
and external iliac arteries. After an automatic registration 
(translation and rotation) of repeat CT scans on planning CT 
for each mask, motion was quantified in the center of mass 
of each structure. Registrations were checked visually and 
failed registrations (~5%) were manually corrected. Mean and 
standard deviations for all regions were calculated per 
patient and for the whole group, systematic (S) and random 
(s) errors were derived.The motion statistics of all structures 
assuming two different correction protocols, based on bony 
anatomy and based on the prostate, were compared. 
Spearman correlations of the movements of all structures 
were determined. 
Results: Random and systematic errors for each region 
separately are plotted (Fig.). Outliers in the LN regions due 
to extreme bladder filling or gas in the small bowel (0.3% of 
the total number of registrations, motion 5-12 mm) were 
excluded. When correcting on prostate position, random and 
systematic errors of the LN are relatively large in superior-
inferior (SI) and anterior-posterior (AP) direction (~ 2 mm 
SD). The SV error is then relatively small (~1.5 mm SD). When 
using a correction strategy on bony anatomy, the LN errors 
were smaller (~1 mm SD), while prostate and SV errors were 
larger (~ 2mm SD).The AP and SI movements of all 
neighboring structures were moderately correlated (0.25 < R 
< 0.45) when correcting on bony anatomy. To establish 
proper safety margins, a simulation of the correlated motion 
was performed. For the bone protocol, adequate LN margins 
are 2, 3, 2 mm (LR, SI, AP), while for the prostate protocol 
they are 2, 5, 5 mm, not taking delineation uncertainty into 
account. 
 
Conclusions: Motion of lymph node regions was successfully 
evaluated using repeat CT data. An IGRT protocol on bony 
anatomy requires the smallest LN margins, but larger 
prostate and SV margins. Setup correction on the prostate 
requires large LN margins, so both correction strategies are 
suboptimal. A combination of a bony setup procedure with 
adaptive RT to reduce prostate and SV uncertainties might be 
a good alternative.  
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